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Receive a data set from an external 200
application database
Determine evaluation period by 202
entering an end date
Transform an external data structure 204
of data set into the internal structure
Create and determine segments 206
Perform calculations according to 208
financial evaluation rules
Transform data structure of data set 210
back into the original external structure
Send data set to the 219
external application

FIG.2
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Determine evaluation period by 300
entering an end date

Order data sets by posting date: 202

ordered sequence D1, D2, ....Di

Create initial segment covering time
span from the posting date (D1) to end 306
date with assigned evaluation rule

, 308
>

310

Data set Di matching existing
segments?

Yes [ Add to existing
segments

No 312
Determine existing segments covering 114
time span from posting date (Di) to end date
Split existing segment 316
Add data set with the posting date 118
Di to newly created segment

FIG.3
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SYSTEMS, METHODS AND COMPUTER
PROGRAMS FOR FINANCIAL DATA
EVALUATION

BACKGROUND

1. Field of the Invention

The present mnvention generally relates to data evaluation
systems and methods. More particularly, the invention relates
to financial systems and methods that use an encapsulated
engine to perform evaluation and calculation of data sets.

2. Background Information

Financial environments have become increasingly com-
plex. Developers of computer systems and programs for these
environments need to take into consideration an array of
different factors and 1ssues. As a result, any newly developed
system or program, that aims at effectively dealing with the
challenges of the financial sector, 1s typically developed on a
case-by-case basis, and 1s limited to the specific application
for which 1t was developed.

In recent years, programmers have devoted considerable
elfort to developing programs that are somewhat adaptable to
different situations, so as to reduce the need to create and
reprogram source code. Accordingly, such engines, although
perhaps providing significant adaptability, are still applica-
tion-specific engines and would require substantial code revi-
s10n to be re-used 1n other applications.

The specific business environments for which the financial
programs are developed are as varied as the companies and
industries 1n which they exist. The differences include, for
example, country-related factors and industry-related factors.

The country-related factors include various legal environ-
ments, for example, different tax laws; or different account-
ing methods, for example, the “declining balance method”
used 1n Japan and Korea or the depreciation on the group asset
level used 1n the USA.

Industry-related factors relate to the way assets are
accounted for in different industries and the available busi-
ness records. Often, the usage of accounting information may
be provided 1n an industry standard or proprietary format.
Accordingly, accounting, as well as, financial programs are
generally designed on a case-by-case basis to handle particu-
lar types of data and specific data structures.

In order to deal with multiple factors, ready-made financial
programs are usually inadequate and companies decide to
custom-design programs for particular applications so as to
support, for example, externally-defined data according to
client-defined rules. However, the process of developing cus-
tom code on a per application basis 1s expensive, disruptive to
the company’s business, and unreliable. Significant company
resources are often devoted to educating the developers, pro-
viding test data, analysing the test results and troubleshooting,
the program. In addition, due to the complexity of developing,
custom code from basic principles, the resulting programs are
prone to errors or inadequate performance and may take
significant time to develop 1nto satistactory products.

SUMMARY OF THE INVENTION

Embodiments consistent with the present invention may
address one or more of the above-noted problems. For
example, systems and methods consistent with the invention
may address the need for flexible and reliable financial cal-
culation/evaluation systems. Such systems and methods may
support, among other things, externally defined data struc-
tures of various business environments and data handling
according to client-defined rules. Moreover, systems and
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methods consistent with the invention may utilize an encap-
sulated calculation/evaluation engine that works indepen-
dently of application-specific data structures. Thus, develop-
ment time frames may be substantially reduced with
corresponding cost savings. Further, system reliability may
be enhanced, due to the ability to reuse the generalized plat-
form.

According to one embodiment, a system and method are
provided for processing data sets. The data sets may comprise
financial data, and each data set may include at least a posting
date and be 1ndicative of a financial evaluation rule. As dis-
closed herein, the data sets may be received from an external
application database. Further, the data sets may be sorted by
posting date to provide an ordered sequence of data sets.

In the exemplary system and method, an 1nitial segment
covering a time span from the posting date of the initial data
set of the sequence to the end date may be created. Thereatter,
an ordered sequence of data sets may be processed by the
engine, adding a consecutive data set of the sequence to the
initial segment 11 the consecutive data set has the same posting
date and financial evaluation rule as the first data set or,
otherwise, splitting the initial segment 1nto first and second
segments. Loop processing of further consecutive data sets of
the ordered sequence may follow, wherein adding occurs
when a consecutive data set matches an mitial data set.

In case the posting date of the consecutive data set 1s not the
same as the first data set, splitting of the 1nitial segment 1nto
first and second segments may occur. The first segment may
cover a time span between an 1nitial posting and a consecutive
posting date, and the second segment may cover a time span
between the consecutive posting date and an end date. Addi-
tionally, or alternatively, splitting may occur 1n case the post-
ing date of the consecutive data set i1s the same, but the
consecutive data set comprises diflerent a financial evaluation
rule.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only, and should not be considered
restrictive of the scope of the invention, as described and
claimed. Further, features and/or variations may be provided
in addition to those set forth herein. For example, embodi-
ments of the invention may be directed to various combina-
tions and sub-combinations of the features described in the
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

-

The accompanying drawings, which are incorporated 1n
and constitute a part of this disclosure, illustrate various
embodiments and aspects consistent with the present inven-
tion. In the drawings:

FIG. 1 1s a block diagram illustrating an exemplary data
evaluation system for processing data sets with financial data,
consistent with an embodiment of the present invention;

FIG. 2 1s a flowchart of an exemplary process for perform-
ing financial data evaluation, consistent with an embodiment
of the present invention;

FIG. 3 1s a flowchart of another exemplary process for
performing financial data evaluation; and

FI1G. 4 15 a block diagram of another exemplary data evalu-
ation system for processing of data sets with financial data,
consistent with an embodiment of the present invention.

DETAILED DESCRIPTION

The following detailed description of embodiments of the
present invention refers to the accompanying drawings.
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Where appropnate, the same reference numbers 1n different
drawings refer to the same or similar elements.

Embodiments consistent with the present invention are
applicable to many different industries. Further, from this
disclosure, one skilled 1n the art will appreciate that the vari-
ous embodiments and concepts of the invention are appli-
cable to plurality of industries without straying from the spirit
and scope of the imnvention.

FI1G. 1 illustrates an exemplary data calculation/evaluation
system 100 for processing of data sets 116 comprising finan-
cial data, consistent with an embodiment of the present inven-
tion. Each data set may include a posting date and be indica-
tive of a financial evaluation rule. The data sets may be
transierred to data calculation/evaluation system 100 for pro-
cessing via an interface 110 from an external application
database 114 of a data source 112.

According to one embodiment of the invention, data sets
comprising financial data can originate from an investment
database 118, if future investments need to be evaluated and
planned, and/or the data sets may come from an asset
accounting module 120, 1f the mitial request includes calcu-
lation of such values as, for example, depreciation, interest or
revaluation. When providing the data sets, a user may specily
an evaluation period by entering an end date.

An externally-defined data structure of the data set may be
mapped onto the internal data structure and the transforma-
tion of application-specific data structure into the flat, generic
data structure may take place. Subsequently, evaluation sys-
tem 100 may determine the start and the end period as
requested by the user and accordingly an initial segment
covering a time span from the posting date of the nitial data
set of the sequence to the end date 1s created.

Next, data sets 104 may be sorted by posting date to pro-
vide an ordered sequence of data sets that 1s then processed by
evaluation engine 108. At this point, a consecutive data set of
the sequence may be added to the mnitial segment 11 the con-
secuttive data set has the same posting date and financial
evaluation rule as the first data set. Otherwise, the 1nitial
segment may be splitinto first and second segments. Creation
ol segments, determination of appropriate segment(s), and
splitting or updating of segments may take place in segmen-
tation module 106. Further, calculation of the requested
amounts with the use of the implemented algorithm may be
performed by calculation module 102.

FI1G. 2 illustrates a flow chart of an exemplary process for
performing financial data evaluation, consistent with an
embodiment of the invention. The exemplary method of FIG.

2 may be implemented using, for example, the system of FIG.
1.

In step 200, data sets comprising financial data, each data
set having at least a posting date and each data set being
indicative of a financial evaluation rule, are received from an
external application database. In step 202, the user enters an
end date to set the evaluation period. Next, in step 204, an
external application-specific data structure of the data set 1s
mapped onto the iternal structure and the structure 1s trans-
formed.

Subsequently, as shown 1n FIG. 2, the creation and deter-
mination of segments follows. Specifically, in step 206, the
posting dates representative of changes are 1dentified and the
evaluation engine determines how those changes relate to the
initial segment. In step 208, calculations according to finan-
cial evaluation rules are performed. Then, the structure of the
data sets 1s transformed back into the original, application-
specific structure (step 210) and, finally, the data sets are send
back to the application (step 212).
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FIG. 3 1illustrates a more detailed flowchart of another
exemplary process for evaluating financial data, consistent
with an embodiment of the present invention. Step 300 per-
mits flexible determinming of evaluation period by entering of
an end date by the user. In step 302, data sets are ordered by
the posting date into the ordered sequence D1, D2, . . . Di,
where 1 1s 1mnitially set to one (step 304). In step 306, 1nitial-
1zation takes place. This may include creating an 1nitial seg-
ment covering time span from the posting date (ID1) to end
date with the assigned evaluation rule. In the following step
(step 308), incrementing or loop processing of the data sets
may be performed.

Each time the evaluation 1s performed and the decision 1s
made (step 310), 11 data set D1 matches an existing segments,
then the consecutive data set 1s added to the existing segment
(step 312). However, in case the consecutive data set does not
match an existing segment, then the existing segments cov-
ering the posting date D1 are determined (step 314) from the
perspective of posting date representing the change and from
the perspective ol matching financial evaluation rules. It the
data set D1 does not {it the previous segment, then 1t may be
split into the two consecutive segments (step 316). Also, ifthe
posting date representing the change does {it the mnitial seg-
ment and the financial evaluation rules are different, then the
previous segment may be split into the two new segments as
well (step 316). Finally, 1f the change fits the 1nitial segment,
the data set 1s added to newly created segment (step 318).

FIG. 4 1llustrates another exemplary data evaluation sys-
tem, consistent with an embodiment of the invention. In FIG.
4, data sets 416 are recerved from an external application
database 414 of a data source 412. The data sets may be
received from an investment database 418, 1f future invest-
ments need to be evaluated and planned, and/or from an asset
accounting database 420, if the 1nitial request includes calcu-
lation of such values as, for example, depreciation, interest or
revaluation (inflation). As shown in FI1G. 4, the data sets may
be received via an application interface 426.

The recerved data sets may comprise financial data, and
cach data set may include at least a posting date and be
indicative of a financial evaluation rule. Further, the data sets
coming from external applications may have an application-
specific data structure, since calculation/evaluation system
400 of the shown embodiment works with a generic, flat data
structure. The externally-defined data structure of the data set
may be mapped onto the internal data structure of a data set
404 and data set 416 may be transformed using an internal
interface 410. In one embodiment, the transformation takes
place 1n the main memory 413. Further, the data set 404 may
have an application-independent data structure, and also have
at least a posting date and be indicative of a financial evalu-
ation rule.

The set of financial rules used by the calculation/evaluation
system may comprise validation rules 409, 432, calculation
rules 407, 430 and/or definitions of periods 411, 434. The set
of rules used 1n the present invention may be partially client-
defined, such as external validation rules 432, calculation
rules 430, and/or specific periods 434. Also, the set of rules
may comprise internal rules, such as validation rules 409,
calculation rules 407 and/or period definitions 411.

Validation rules 409 allow for the validating of data against
master {iles or tables. For example, 1t may first be determined
whether the received value(s) should be checked. Then, the
received data may be checked using Boolean logic. Examples
include: specification of the maximum possible depreciation;
use ol constrains including the use of the negative values, eftc.

By way of example, calculation rules 407 may include a
determination of the base value for the considered period
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where 1t 1s specified 1f the calculation has to be of the type
arithmetic, geometric or similar, as well as a calculation fac-
tor where the type of the calculation method i1s taken into
consideration, including for example: linear, stated percent-
age, declining, country specific, customer specific or other.

Period determination through the use of the period factor
may also be performed by the evaluation engine 408. It needs
to be determined 1n this case if the user needs the calculation
to be done on the basis of days, weeks or months, or 1f some
other standard needs to be used, for example 13 periods for a
fiscal year. Also, period weighting can be used, where for
example, an additional weight can be added if the multiple-
shifts were used 1n a specific period.

Subsequently, evaluation system 400 may determine the
start and the end period as requested by the user and, accord-
ingly, create an mitial segment covering a time span from the
posting date of the initial data set of the sequence to the end
date. Next, data sets 404 may be sorted by posting date to
provide an ordered sequence of data sets. An ordered
sequence ol data sets may then be processed by the evaluation
engine 408, adding a consecutive data set of the sequence to
the 1nitial segment if the consecutive data set has the same
posting date and financial evaluation rule as the first data set.
Otherwise, a splitting of the mnitial segment into first and
second segments may be performed. The creating of seg-
ments, determining of the appropriate segment, and the split-
ting or updating of segments may take place in segmentation
module 406.

Before a calculation can be performed, 1t needs to be deter-
mined which master data 422 and which configuration data
428 1s required for the calculation. When the evaluation
engine has the necessary data and the financial rules, calcu-
lation module 402 may perform a computation using the
following formula: amount=period factor*base
value*calculation factor. The process of computing continues
until the ordered sequence 1s not empty by looping at the
determined periods. The results of the calculations are stored
in memory 413 as data 4135 or 1n the form of tables 417. Then,
they are returned to the application after transforming back
the generic data structure of the data sets back into the appli-
cation-specific data structure. The results are stored 1n appli-
cation memory 424 unless the user specifies that the results
should be stored permanently.

To provide a further understanding of the scope of the
invention, the following example 1s provided for asset
accounting;

According to an implemented algorithm of the calculation/
evaluation program, the required amount is not calculated for
cach change separately. Instead, the amount 1s calculated by
taking into account all changes, which are relevant for the
considered time period.

There may be two changes on a fixed asset: an acquisition
of 100,000 on the 01.01.2003, and a transier of 20,000 on the

01.07.2003. The depreciation amount 1s calculated as, for
example, 10% of the acquisition and production costs per
year. Also assume that one period 1s equal to one calendar
month.

In the first step, the depreciation amount 1s calculated for
the first six months, taking into account the acquisition in the
period one (1):

100,000*%10%*6/12=-5,000

In the next step, the amount will be calculated for the last
s1X months, taking into account both the acquisition and the
transfer:

(100,000+420,000)*10%*6/12=-6,000
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The total depreciation amount 1s then computed as the sum:
_5,0004—6,000=—11,000

In the current program, the depreciation amount on the first
acquisition 1s calculated for the 12 months:

100,000%10%*12/12=-10,000

Depreciation amount on the transfer i1s calculated for the
last 6 months:

20,000%10%%*6/12=-1,000
The total depreciation amount 1s the sum:
~10,0004—1,000=—11,000

Further, the application-independent data structure may be
flat to allow the calculations to be performed quickly and very
precisely, for example:

Dura- Percent- Depre-

No. Start Value tion age End clation

1 1 Jan. 2003 100,000 10 10% 30 Jun. 2003 -5,000

2 1 Jul. 2003 20,000 10 10% 31 Dec. —-6,000
2003

After the calculations are performed, the structure of the
data sets 1s transformed back into the original, application-
specific structure and the results are not stored 1n the database
but they are sent back to the application as an accumulated
result.

The foregoing description has been presented for purposes
of 1llustration. It 1s not exhaustive and does not limit the
invention to the precise forms or embodiments disclosed.
Modifications and adaptations of the invention will be appar-
ent to those skilled in the art from consideration of the speci-
fication and practice of the disclosed embodiments of the
invention. For example, the described implementations
include software, but systems and methods consistent with
the present invention may be implemented as a combination
of hardware and soitware or 1n hardware alone. Additionally,
although aspects of the invention are described for being
stored 1n memory, one skilled 1n the art will appreciate that
these aspects can also be stored on other types of computer-
readable media, such as secondary storage devices, for
example, hard disks, floppy disks, or CD-ROM, the Internet

or other propagation medium, or other forms of RAM or
ROM.

Computer programs based on the written description and
flow charts of this invention are within the skill of an experi-
enced developer. The various programs or program modules
can be created using any of the techniques known to one
skilled 1n the art or can be designed 1n connection with exist-
ing software. For example, programs or program modules can
be designed 1n or by means of Java, C++, HIML, XML, or
HTML with included Java applets or in SAP R/3 or ABAP.
One or more of such modules can be integrated 1n existing
¢-mail or browser software.

Moreover, while 1llustrative embodiments of the invention
have been described herein, the scope of the invention
includes any and all embodiments having equivalent ele-
ments, modifications, omissions, combinations (e.g., of
aspects across various embodiments), adaptations and/or
alterations as would be appreciated by those 1n the art based
on the present disclosure. The limitations in the claims are to
be mterpreted broadly based on the language employed 1n the
claims and not limited to examples described 1n the present
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specification or during the prosecution of the application,
which examples are to be construed as non-exclusive.

Accordingly, other embodiments of the mvention will be
apparent to those skilled 1n the art from consideration of the
specification and practice of the invention disclosed herein. It
1s therefore intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of
the invention being indicated by the following claims.

What 1s claimed 1s:
1. A computer-implemented method for evaluating data
sets comprising financial data, comprising;:

receiving data sets comprising financial data, each data set
including at least a posting date and being indicative of
a financial evaluation rule;

speciiying an evaluation period by entering an end date;

sorting, using a computer, the data sets by posting date to
provide an ordered sequence of data sets;

creating an initial segment covering a time span from the
posting date of the immitial data set of the ordered
sequence to the end date;

adding a consecutive data set ol the ordered sequence to the
init1al segment 11 the consecutive data set has the same
posting date and financial evaluation rule as the first data
set or, otherwise, splitting the mitial segment 1nto first
and second segments;

processing, by a computer, further consecutive data sets of
the ordered sequence, wherein said adding occurs when
a consecutive data set matches an initial data set, and
said splitting of the 1nitial segment into first and second
segments occurs 1f the posting date of the consecutive
data set 1s not the same as the first data set, wherein the
first segment covers a time span between an 1mitial post-
ing and a consecutive posting date and the second seg-
ment covers a time span between a consecutive posting,
date and the end date, and further wherein said splitting
also occurs 11 the posting date of the consecutive data set
1s the same, but the consecutive data set comprises a
different financial evaluation rule; and

evaluating the segments by performing a calculation using
an algorithm for a segment having a base value calcu-
lated by a linear method, wherein said algorithm 1is
designed to perform calculations of the required
amounts simultaneously for all relevant postings 1n each
period.

2. The computer-implemented method of claim 1, wherein
the evaluated data set comprises an internal data structure
independent from an externally defined data structure.

3. The computer-implemented method of claim 2, wherein
said 1nternal data structure comprises at least one data field
with information 1dentifying the status of the financial data.

4. A computer system for evaluating financial data, the
system comprising:

an evaluation engine configured to iclude a plurality of
financial evaluation rules and to communicate with an
application through an interface, the evaluation engine
being further configured to receive periodic data sets
representative of financial information, the evaluation
engine further comprising:

a processing unit;

a memory storing a soltware routine configured to be
executed by the processing unit to perform an evaluation
of the received data sets:

means for recerving the data sets, wherein the data sets
comprise financial data, and further wherein each data
set includes at least a posting date and 1s indicative of a
financial evaluation rule:
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means for specilying an evaluation period by entering an

end date;

means for sorting the data sets by posting date to provide an

ordered sequence of data sets;

means for creating an 1nitial segment covering a time span

from the posting date of the initial data set of the ordered
sequence to the end date;
means for adding a consecutive data set of the ordered
sequence to the imitial segment 11 the consecutive data set
has the same posting date and financial evaluation rule as
the first data set or, otherwise, splitting the 1nitial seg-
ment mto first and second segments;
means for processing further consecutive data sets of the
ordered sequence, wherein said adding occurs when a
consecutive data set matches an 1nitial data set, and said
splitting of the mitial segment 1nto first and second seg-
ments occurs 1f the posting date of the consecutive data
set 1s not the same as the first data set, the first segment
covering a time span between the nitial posting and a
consecutive posting date and the second segment cover-
ing a time span between a consecutive posting date and
the end date, and further wherein said processing means
comprises means for also splitting the mnitial segment
into first and second segments if the posting date of the
consecutive data set 1s the same, but consecutive data set
comprises different financial evaluation rule; and

means for performing a calculation using an algorithm for
a segment having a base value calculated by a linear
method, wherein said algorithm 1s designed to perform
calculations of the required amounts simultaneously for
all relevant postings in each period.

5. The computer system of claim 4, wherein said means for
speciiying 1s configured to enable a user to modily the evalu-
ation period.

6. A computer-readable storage medium storing program-
mable 1nstructions, when executed, cause a computer to per-
form a method for financial data evaluation comprising the
steps of:

recerving data sets comprising financial data, each data set

having at least a posting date and being indicative of a
financial evaluation rule;

specifving of an evaluation period by entering an end date;

sorting the data sets by posting date to provide an ordered

sequence of data sets;

creating an initial segment covering a time span from the

posting date of the mmitial data set of the ordered
sequence to the end date;

adding a consecutive data set of the ordered sequence to the

initial segment 11 the consecutive data set has the same
posting date and financial evaluation rule as the first data
set or, otherwise, splitting the 1nitial segment 1nto first
and second segments;

processing of further consecutive data sets of the ordered

sequence, wherein said adding occurs when a consecu-
tive data set matches an 1nitial data set, and said splitting
of the mmtial segment into first and second segments
occurs 1i the posting date of the consecutive data set 1s
not the same as the first data set, the first segment cov-
ering a time span between the initial posting and a con-
secutive posting date and the second segment covering a
time span between a consecutive posting date and the
end date, and further wherein said splitting also occurs 1n
case the posting date of the consecutive data set 1s the
same, but consecutive data set comprises diflerent finan-
cial evaluation rule; and

performing evaluation of the segments by performing a

calculation using an algorithm for a segment having a




US 7,685,031 B2
9 10

base value calculated by a linear method, wherein said transforming the data sets by mapping the data sets from an
algorithm 1s designed to perform calculations of the application-specific data structure onto an internal data
required amounts simultaneously for all relevant post- structure.

ings in each period.
7. The computer-implemented method of claim 1, wherein 5
the computer-implemented method further comprises: £k ok k%
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